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(19) CH«hoJ^^cH^ (KR) 
(12) S^H^^S^(A) 


(51) Int. CI.' 
G11C 11/407 


fin ^ih^i <p — ?rriP-rrc*£>7? 

\ 1 1 y o-'II*—!-*- — i CXmJC^ n trZw i€L 

(43) 200aa04^M^ 


(22) saisw 


in onnn nnccoin 
1 U-dUUU-UUbby 1 U 

2000^09^28^ 


(7D eaei 


(?)GI3SIIHI±0K)I ^ 2 A' 


(72) m§W 


Alg^AI £ER 78 0K)IEK!flEHIS9 11 


(74) CHEiej 


S?|£SfefA|g&qi^DISS^OHL|-M510S90l2: 


t^/i-a ? sis 




(5*) ^=-3=3^ 71 





*i = -E| = E||£| [HI 2 E| 23 t|S §! H 7g SS0| HAIHO. a gfgoi [^3, 2] Ah ± 

EH^J ?Hg eiAfl^ WISEI(PSRAM)^ 21^ El = E1I£| SSS URS m*l Sfe LH^ ^=-EI=ai3 tISM 
^HIuHI SICK *3*-EI*Eil£l gsfa §a^o| QilSBI ^Ail^ g^2| Eh0|°J AEHtHLh 

Ehoia tf=-a=a*i s^3f §^ei miHEi %w± ssrai sai oil ^tia^u sum uhchi w 

«*HIh ^ ofl ^o, M gJHSIS?!- #71 a ITS A^ *K)ie MaWI ?|tHA1 

A»SCh fl=-E| = ai3 g^OI g^o] WIS El ^Ail^: &5|-SE|- 3 A] SQIUS, a=-E|=ai£l g^TOI 
&gEIH UAL §^°J WIS E| 2|A1li g^OI ^lOICH BOILKHI BD. WIS El *{Ail± §*HD| 

*i*-EI*ai£| g^SQ ™m SOI US, WIS El 2JAII± gSTOI ^SEIIQ UAI, *! = -EI = am 

S^OI H0I0IAI 8I0LLP1 aQ. §XH5l^= fl|5-£|=a*l UEI-LH =■ S=-EI=a$l «± £!£2h 

§#32! WIS El °1A1I± UERH= S# ^U1I^ 1^ ds:! ^£lt[Q\ <= E± d2^J EK)|gO|| [Q- 



a ^«o| A^|* h ^gQiiAi AhgEI^ S3S MQ Sgei OloHS^I ?|5FCN, 2| SS^J ZfE^ ^SOI SI 

Sis a ^«oj g^AIOflOil E0# LH¥ ^^-ElEai^l ^I^M ^hAI^ ^£1 WISEI2J 7H^2I M^SOI 
Q. 

S2^ g^2J PSRAM2J EhOI^SOIQK 

S3a^ SIQil SAI^j ^^-El^ai^l M^(104)2J <*Aj|^ 5|S2| fiQ ^l^j" M^SOIQ. 

S3b^ S3a°J t|S ^^ej EK3I9SOILK 

S4£ S1°J 108)011 Ahg£! 1^S4S?I(440)2J g^SOICh 

S5a^ El Oil SAI& SX|S|S( 106)011 U\t! ^1321 SISSOIEK 

S5b^ S5a°J S*K£|£2J EWISS0IQ. 

S6^ g ^S21 WISEI ^3 7^WI ^SEh°J ggtm fi01^~ M^SOICK 
S7S S HflAinn CP-S S3 xiich s^eoilk 

S8^ g ^ h §2J AIQIIWI [Ll-E ^ E -^ S5IE0IEK 

<S32J ~s ^^Wl CHti- ^5:2] 
I02...EK3IDI 
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104. 


.a^-El^ai^l 2JA1I^ 5|S 


106. 




108. 


.s^-s^s Sit!" ^Ail^ as 


110. 


. El 31 Ell £i CHE&il^: ?[rrE] 


112. 


DiEdl^ bHSi/IEIM^Ai 


114. 


.its che^ mm 


116. 


LI5Q 


118. 


• Ell 3QI 


120. 




122. 


.misei at cmhioi 


330. 


.S 2£E0O|E1 


334. 





336, 440, 554, 556... 1± 

610A, 6108, 610C, 6100. . .DflSEI H J3 




B ^-SS Oil 2 El (HI 32^, ^ol LH* SJZ-EIZai^l JWI^ Oil 2 El (HI 5>t!" 301 CK 

2JAh ±EH^1 ^JAil^ Qil2EI(PSRAM: Pseudo Static Random Access Memory)^ LK*S|£3= QOILH^ 
2Hg *jAil^ CHI 2E|(DRAM: Dynamic Ranobm Access Memory)SJ ^ OlMohSAi, 2|£J-4^^ ^EH^I 

£Hg ^AH^: Dil2E|(SRAM: static Random Access Memory)2h Hl^ohQ. PSRAMBJ *j DRAMHh 
XIS, El's MgHXI^EIfil- ^EHAIEiM ^UI^D. 3E1ES, 1 §Mf E| = Efl£|3fe 3£ a Q1I0IE1 

^a'S-bwism ?imoi »7«m7ii so-, zieih, £^21 psrams msei mm a=amsK7i £|^ 

(HI 2 El AilOi:7|S*Ei El = ai£l dSf oH_|-2J 21* El=ai£| 51 M ?H|*j-Q. 

CMW-L gEH°J PSRAM^ 5! 1^ SRAM2J SR£2fe a§DI, Eth 21* E|=ai£l d-291- Oil 2 

El S-XKHI SPhEIOlO^ ttflK HE12S, gEH2| PSRAM2J EHDI9 E^2^ SRAKHh *tJE|XI Sfe SAilSOl 
SO. 



CQ-EhAi , B a h S2j a^|2|. g^o! PSRAM oj = M |g§ Sit!" DRAM2J 3S M 

axi^a a ^zm Aresm 21* a=a*i ^21 mz^ *ra skjk uissi pc me^si sram 1 

CHaUS" * 2Jzr BE SI HSEIB H35t£ 301 Ch 



£91 STS«PI ««■ B bS2| *!i-EI = ai£l All Oil £ 21* EI = E0*l SS 

2101 »«AI?I£ «=-EI=ai$l A1ICH tl^M ^H|5^ IHI2EI s|^M 7^A|?|^ gfgOU 

20IQ. B g-S2J Oil 2 El tIS g-g^ oj A1| ^ ggAi^EHI S&e^ fe^l ME-EI^ 
*1ICH1± i!2MD 21 1^ ^1Ail^ AilOil^ ^Hi ^A|?|^ BTil; 4^1 

Bl^a^l JllOi!^: Aj22f ^A1I^ 7^1 CM l^^^BJ ^Ail 3711; ^1 S£ ^Ail^ Ail Oil 

^ fe^l ^ = -E|=E||*| Ail CHI ^ i!SMCF ?4!S|-3 ^AU^ Ail 01 dsf ^A|?|^ B71I; ^1 

^Ail^ AilCH dsf HII*S5hA|?|~ 3711; ^| ^Ail^ Ail 01 dsHJ Ul^Sa^Ofl EI5EI41 AilCH iJsg 
^Al^l^ 3711; S! 4^1 El = 31 =5^1 Ail 01 dsl HI^^AI?!^ 3711 M ^bltJ-Q. 

B &S°J Oil 2 El Z\£ 21* ^Ail^ SgA|2(HI ^^01 4^1 li-EliEH^I Ail 

Oil>r AisMQ 21 1^ ^^1^ g# ^Ail^ AilOil^ ^21 ^Al?l^ 3711; 491 ^=-EI = 3l 
^1 AilOil^ AJ22I- ^Ail^ AilOil^ d221 £AiS IS^fe E^TII; 4^1 ^=-£1 = 31*1 Aj|01!± 
^'2^ 491 §4 h AilCHl^ ilsSQ ^daig EliEH^I AilOi &^A|?!^ 3711; 491 E| = M£| Ail 

Oi d2l UI»a»AI?lfe 3711; 491 EI^Efl^l AilCH d22J UI«sm#M ^Ail^ AiiCH S ^AI?I 
^ 371!; 5! 4^1 ^Ail^ Ail 01 H±M UmmM9\~ B7\m 

491 LhE ^10^ mi\m *M£tt7\ Z\t± B sS2J §32 Dj|SE| SS| S| SOil StJ- 301 CK B §T22| 

mi2Ei as^ DiiaEi ta oiaoi; a 2^ 4^ai ^^i^es ^^ei^ ^E-Ei=ai^i lh 
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^9l^ b*«ai?iei, &y\ g-ga-a ^^-EizEii^i ^01 £9i oi ami oil a= ±g 7H4^ miaa 

1 E|*ai3oK?l £|*J EIHEII4I 7HA|ofe XIMsISM ^UKJO. 

& ITS Oil [0=3, 2JAI- ^EH^l SHg 2JA1I± OilEEI(PSRAM)^ 21 ¥ EI*Eil4| S^M UhXI ST= LH 

« g=-Ei=a*i tiss ^hishz oi^ gi=-Ei=Eii3 gfe^a ihisei ^aii^ e^zj-sj 

EFOIS 111 *2H*Ch EKJI3 *]E-EIEai4l g#5joj MS El 2|A0± g5|0| SAIN 4 

tSEi^u Emm uhoii sratrQ. ^ z>°i ^2 ^im ism^i *i*j- ^ahsi^i- #7ish ir^ ais 

«)IB «B*PI ZiMM A^£!Q. *]^-EiEai4| g^HDI g#32! DilSEI °1Ail^ g^SQ 2!AI U01LI- 

3, ^z-Ei^ai^i =^oi g^ej oiieei sun^ e^oi ^oioi mo\un sa. gg^ei 

OilSEI ^Ail^ §^0| *I = -E|EEII4I 37^ 1J01LH2, S^WS OilSEI ^Ail^ §^01 

<1e, i!E-EIEai4| e^lOI ?|0|OiA1 ^OiL^i sjLK §AH5|^= *J*-E|*Eil4| UEKH = 1^-EI 

*Bi|4| 1^ ^221- §^ei OilSEI ^Ail± UEH-H^ §£> h ^A1I^ 1^ ai^M 4^fOj = 1^ 

dH^I EKDOCHI CP-M °££Z\m ISum LH " ii = -El*&il4l AHOi g# <*Ail^: «D| 

21 a h 45t>D. 01 = W^Oil SE 1 LH XI E5^ B-SflKM £Q ^-il^H^ g3WI3 

CH^I ^EH(idle) 0 |s g^gy. ^° sai Al^gjOilAi SAW fl±0|Q. B ffl" 

soil cc^, *je-eieeii£i gsrai-= cm ?jeei-°! n-gsh swh ^ah^ ssmhi AhgscK 

PSRAM^ OilHEl *0± S^7| 51 ^m\= ^40H2| OilSEI M^e ^bllSI— OilSEI i3f 

3^32! OilSEI °\Hl± gSHHIAIfe AlgS «EEK!BOI OilSEI H J3 gMOil ^SGMI 2 E ^£! 
a. B=-EI=a*l gSHWAIfe OilSEI iH gSl 4^£!Sfe ^g OilSEI ^HOilAi LH^ OiEEil^ 
Oil °J^B <3Ail^£! ^^?H°J ^EEF°I1 g°J §mSTOI d^^JQ. WIM MCHAi, 4-B3 OilSEI ^SOilAI^ 
^^-EIHEil^l §Oil^ Sm2j SIEEhSOl ejCHIOIMEIH §4^°J OilSEI SjAH^ g5[ gOil 4^H2j $| 
EEhSOl eiOilOIMEIOi 4-OilSEI H JH ^?2E5J S^Oil is ^ 2iQ. 0|£ E6LHXI E8g S 

OluhOilAI MD Q ^x-il^^S SSI SQIQ. 

S1° g g-goj gAj^ojioii E p.s PSRAM(IOO)^ S^EOID. A1M ^Ail^ gS(108)(gS-g^M ?ltj- ^1 All 
^ 51 SAItJ-)^ /CE, CS, /WE, /OE, ADD ^ dsi ^i!§|-OI g^°J OilSEI ^ 

g S UERHS LH¥ CEN 1^ ai^M ^AI^IQ. HI1 2jA||^ 5|S(108)^ eW107)M ^oH 

£AH 51^(106)011 ^lEICHl^ds CENM All^tlCh. ^1 CEN OIEEII^ dS!(ADD)7|- SffSMU 

m ^^(/cEpf °ioiioimi tmoii n§ aizi- ^eich ah^ g^ oiisei ^ah^ § 

AI^m UE^Q. i^2S, CHEEII^ ^5fe &SAH0il7il^ S ^TJl OlEEil^ &m 

ST^(ATD) S|S(D|EA|)(HI 2]t[0\ IW^S.^ B^BQ. 

^^A| Oil Oil °101Ai, CEN 1± AJ5:^ S?|2J 01IM sCH , 40-60 nS EJ 1^ ^fi ^hSLK CEN ds2J 1^ 
J\^, &\\ S ^IEF fi^MCHI °1uH31 5gl 4= SiCh CEN ajh^J 1^ ^= Sstl^ 
QIIOIEI^ St^ IIE(D|EA|)S All CHS SEW ^ SCTI M5EIE* AHHSQ. 92 SJAil^ SIS(104)(U 
E-EI^Eil^l ^ ^Ail^ tl^M iAItJ")^ !± H(sream)# EhOjCH (102)S^E1 4^5101 LH^ 

EI^Eil^l ajh^ UEhLH= CEF 1± ajhM &W105)M guhOI SXB 51^(106)0)1 AIIS^Q. CEF 1^ a 
2^ AiEHEj Q|| eE | yjoj QijoiEie E| ^Eil ^SfeH Hfitl" Al^^lOil 2J^^ CEN dSSQ gj-g 1^ 
?M 4= SiCh. OilHEl S ElEEil^l AhOlM^ SlEEhSJE) {«i e^7|0il 2JuK SEEffilM 

3^ei ^ MOi j aioiEis Aiimh^ si^Q. Ei^ai^i aizj ^^i^ g^^i^i sir, 

^m&± a hi Maei sat loading) eni- s^oii ma &eh 4 sack s^aiwkhiai^ cef 

E± ^01 CHSf 20-40 nSM MISSQ. 

CEF 1^ Et> E201I EAI^I CHEBil^ ^Ail^ ^E tAA CHEEil^: gsJ-Eh DilOIEI M^Zi-21 
AI^AI 9)011 St^e m 4=E SiQ. ^^-EI^SU^I §^01 £*J-6^M 01 ^ gE Al^ g^ Oil 2 

El ^A1I^ =3fi|. mmtm El 9, ^E-El^ai^l §^1 aS-ElE^, g^ OilSEI ei Ail ^ 

^^01 AlZt ^71°^ AI9£!Ch 01^ g^ OilSEI ^Aj|^ §^-2| ^^Q. OlEi^ XI 3 

m m±mw\ cef ^01 ^ §0101 tta. 

E2^ g^ =^ gsrg EHDiaEOIQ. Ej-013 ^4 tRC^ ^2 QilOlEi CH^J" AhOlM AIZm U 

Ema. ?jEEhe!2h ^SEhejoi ^^eih tRc ^^le^oii ssti- dooiew 2i/m^ ihem esra xiisa 

LK gSAIDIIOIIAI^ tRC?h 5|i 70 nSDIQ. SJAfl^ AlZh tAfe /CE J\ ^°°J ^EH Oil Ai AHS£ °s 
DiEEil^ ADEFI- OilSEI Oil MSs UUSh ^2 EO 01 El 7\ «S^S S/^^ SHEOil A-ll^H [IHZ^ A|^ A! 3 
# UEhyjQ. g^AIOIIOIIAI^ tAA^ 50 nSOICK EhOIS 94 tOE (^^ £IQil0IM Al^i-)^ SSijH 

/oe^^ soiir uu m, ng±YM)^E] ttm\Evt nes m\ xms^ asm mai^ 

MZ^m UEI-aa. ^^AlOllOilAl^ tOE^ 25 nSOICK 

E3a^ El S| M2 flS(104)2| SEh ^Ail^ MMEOIQ. Ail 2 21 Ail ^ S|S(104)2| g^s S3b01l 

EAI& EK)I3EB ^Sl 20IQ. Em-S S|S(D|EA|)fe OilSEI (100)011 2!7»ffl ^ 

g AIS^KWIM MOi, ^ DHDIHS *Oil ^fK^, mOKhi^J-g SO|)E|^ ( '31-01 SOI) 
i^ltf-Ajs: INITM ^AI^jQ. g ^^£{|0IE1 (330)^ ^gt^i d2(INIT)M 4^^^F01, ZIOil S 

Stra ^7|^°] 1^ 1^ ?hSE1 (332)011 Ail^^Ch. 1^ ?^E1(332)^ ^4(n)7H°J ^11 MUM 
*(f liP-f lop)« ^HI^Q. Ail1 Mliee^ ^^aiO|E1(330)^^E1 ^iJShES ^^ElOi a 

H, ^ MUMM^ <y2(FF0-FFn)M HIStMIh lEIM^I AI (334)^ A|2s(FF0 LHAI FFn)# 4 
d^^E^ l^EIOi, FFO LHAI FFn S21 ^hUM 1^ M^( 336)011 Ailg^CK 1^ 

M^(336)s FFi Al^Oil mtftffl CEF 1^ d2§ WISthEK 

ffi iyss oi23 mmm& btiisj ffi-i >ys°i 2hhsj =21- ^ei ai-oimm ?ma. b oisi- 

^ 1± ^ 5H AhOISQil *!"gE|AI SKQ DS 1^ =E| AWISg Sefe CHS 4= Si 

Q. §EIMS!A|(334)S OilSEI ^SJ El ^£11 41 AIZ.KtREF) S3 Oil [Q-Eh FFi £1^*^. 01! M MOi, 

9 ^^&ilO|Ei(330)7h 1 M SEJ 1^ mi[ 2 M S2J SEI AFOIM (^, 291 1^2| §mi &EH= 1 mSOIH 
S^ ^EH^ 1 uS0IQ.)M 1^ al ^AI?|I1 Ifit^ ElEEil^l AI ZJ-(tREF)0| 256 mSOIEI- 7hg 

t>m. HEiE, FFi 1>:2J ^El AhOie^ 4K El = Ell 41 AhOlM ^ (scheme) Oil CHul-01 64 M S^ g 2101 
Q. FFi i!S2| ^E| AK3I a= tREFM EI^EU^I AhOIS^S Lte^SAN ^Oi^ 4 2iQ. CDrEhAI, 
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FFO LHAI FFngSJ Z[l_m lEIM^JAI (334)011 2|*| gS|= tREFDil IQEt FFi^ d^aEL 1^ (336) 
=, E3b01l EAIS b^2h SOL FFi dS3 SE| AHJISQI ITU 1± ^(^ 20-40 nS g*|)0| El-g CEF d 

E4= £ 101 EAIS Ml ^Ail± s|S(108)2| =?St[^ fl± W«7l(440m EAIftffl SID. 

i± ^ h 4S7l(440)^ 3AII± da:(ADD)2l- S SMOIS d2(/CE)M 4=doUl, ADDd 2101 HSSP1 

u &?\ /ce ds^i- s^s sow uh ±§ej ia mmm wo\, e* 40-60 nsm uras cen i±g ar 
«AiaQ. aeraiss, tRcstfK ss)§ s£ Aizi- ?&\m trasra dk)I3S£(mS) 5 oig-ss »-& 
m ^e aa. £«, tREF= £i=ai*i gswi ^*»Ei7i eej hsbi hsi sich nsxiR, qioiei as) 

g fcJSBO. CO-SI- AL tRC^h tREF ^712}- 371 U 3 CEN d^f tREFDil 5*7|§oj °j(HIOIM 

El = 3^)011 g7HIIoK>ll S£SE1 = E|=ai£|2J mm ?lohOL £91 CEN d»f 1± ^ h 

SSCL OI^/WL g^OIISEI ^Ail^AI d E -^£! SI E El-El 01 tRC 7l2j-2h 5WI210I g*B3 AI3 ^71 ^011 = 
bld^E| = 201 fi^Q. 

E5a= S i^gEJ B^AIOflOII COS E12| §»gS(1Q6)2J s|5S0|EL SXHs|£(1Q6)= CEN a CEF 1^ 
d2M #71 W SS( 108)21 312 ^Afli 4|3<104)3*H 2W ^duFE^ SttSIOI SICK £AH 

fflS(106)fe CEN a CEF ii dH S CHb. 50! 373 g^lf 23X1 gSsLD, OICHA) E101I EAia b|- 

2F iroi h=-ei=eo$i sich ^h(cefd)2f ss- wisei eu-ii± a cm £!S:(cend)m z-m as^oii 

ZlJttlO. &?\ CEFD a CEND d£= 2[2f CEF a CEN d£2F 7)2| H|*» S±£!SO| 
EL 

SXHs|S(1Q6)2J E5b01l EAia &0I9E2F gSoh7l3 fciQ. SXH£IS(106)= CEF 

a CEN dsM 4^d3fe = ?H2J 3Si-atJ-(cros&-coupled)S NAND ?1iOIM(542, 544)M 7hA| = RS 

mh-mbm =?mm so. #7i rs mumm^ #7i cef a cen dss swm ot 501 

5°IAI ISuFH §^ QilSEI ^Aili e^lF ^E-El^ai^l =A| ^01 LI- g^M CEFD 

SI CEND AlZj- ^AI)t!CL 

EBbOil^, CEN iidS^CEF lidS SNHI ^3A1 g^EI^ T1 AlZi" ^1); CEF 1^2^ 

CEN lids SMI ^SAl g^EI^ S3 T2 AI2J- ?7I); S CEN S CEF lidSZT S^OI 5 
21 T3 Ala ^l)B2| 37H^I EhOIS ^301 &AIEICH SiQ. T1 ^^|Qil SBg^fe EHD|°J ^ZjOilAI^, 
SS" ffllSEI 2|A-||i §2*01 St8E|= SSHHI* CEF lid 2011 ^=-E| = Eil^| S^OI PHAISCL 
01! 2 E| ^A1li §3[0| mCHS £^E|7I £l*HAi^ a^-EI=Eil^l g^OI Oil S El ^Aiji §3,^21 &g 
^D^l AISEIOiO^ *tLL T2 ?7|01l 5H§^^ EfOIS £2jOUi^, ^^-EI^Eil^l S^OI dtSEI^ 
OIL CEN lidsOil 2J^H §^ IHIHEI ^A1li =^01 Al^jLK *j^-EI^Eil£| §^01 AilLH^ &gEI7l 
°|3HAi^ §£MHISE| ^Aili^^DI S = -E|=a*| £hg mm XISEIOIOftMIL 

^1 RS MllMa= Till- T2 END |°J ^7|^ UEhB bhEh AJZ!" ^OIS «S*CKE5b S£). ^1 RS 
ME'Me^ EW1HIA12J d2 A, B^h T12F T2 EHDIS ^^ISSfOII^ S^EIAI 3T7il t.CL 13h^ 
CEFD a CEND ds^ E5b0il EA|^! Um SOI §§EIAI Sr^LL T3 ^?I01I ^H^l-^ EI-OI 
9 iSOilAI^ WISE! ^Alli =5fO| CEN lidsOil °JoH 7HAI^IEL 01^ OiEHt!" #Mi ^'OiUAl 
[U-EhAI CEND 7h CEN2I- S^ EAISEL 

E5a(HIA1, aE!xl(gl itch) 2| ^| fflS (545)71- ds AEI- BM RS SaaSSS^H 4do^s B4KIM dS 
C 21- DM li ^ 11^(554, 546)^ ^ Xil^Q. ^E|X| ^Ail 51^(545)^ H^i-lt^ 31 
B = 7H°J NMOS M?HX|iEi(546, 548)21- H^i-ltl Hl^e^l SSS <= PMOS 

M?HAIiE1(55a 552)M ^bltlO. M?HA|iEi(548, 552)~ dS VCdl- ^1 RS m 

Al-OIOil 31EICH 2JH M?HX|iEi(546, 550)^ VCCHh 291 RS ggM^2J EF= 

E.W AhOICHI 3||S 21EICH SICL 

gEIXI t|S(545)^ CEF a CEN dH^Sj °^2J SS£S gEI« liEJ ^AI^CL 2 

J\ gElfl eja tl^(545)EJ S3 kE(HIA|2j C, D d^S ds A, B2F ^1^1 ^ § a 7I-AID1, 
li S^7|(554, 556)011 E^EIOi Si EL ^ li ^71(554, 556)= i§ 7hA|= M± dH 

1 WBtlQ. ttflA|OyiHIAI&, li W«7|(556)& CEN li dH(OHS 40-60 nS ^?|CH)2J =2F 

ITS 7FAI^ CEND i^sf ET45^I-I1, 1^ ^71(554)^ Oil S El ^ m£M m& MZ*m 

#^ol SSST « 1^ MCH, 20-40 nS ^?|CH)M 7hA|= CEFD S4S4^EL 

E5b2J EHDIS £011 EAia UfSf »0L CEFD 1^2^ A2h C ds^F *|0|^ UH BTatCF. H|^5h 

>iL CEND B2h D d27F *|0|^ [III ^*CL CEND 21- CEFD d22J 1^ go|— 

E|^Eil£| MZK 5WI2I 2j All ± §^d^ a ^IBh fi^Oil COEh SsH 4^ SI EL £5a2J SgOII EJuH 

^El= ^I^M ^tSoPI ?|SFO| El-E tISlOl flTIB ^S. SIQ. 

ElOil SAia Hh£h ITOL CEFD d2= El^ai^l OiEai^ 5»|-SE|(110)2F 5° OlEEil^ bliH/^EIM^AI 
SIS 11 2)011 312101 Si EL EI=EII^I OiEEil^ ?hSE1(1 10)^ EI = EII^| gsf A| CEFD d 2:011 
^FOI 4^1 SIS M(1 12)011 EI = EII^ S^ CHEai^r dHM A1|g5FES l^EICH SIQ. fIS 
S^(112)S ^1 CEND2I- ADD bti^M CQ-BI- 2I¥01IA| A1|g2|^ OIE^I^ d2M □ ^do|-E^ gt* 
EICH, E|3Ei (116)011 ?> A1IM2J blitiga CHEai^ dHSS KOStltL CEFD 1^5^ ^ 
EI3(^, ^^-El^ai^l AlAIti"), s|^ ^^(112)^ El^am CHEai^ ^hSEi (110)011 BJoH j="o 

a ^ CHEai^ i!Hi fcHfflH^I-01 ^ P5Qi(116)01l AII^Eh. 

mm OIEEII^ bH El (114)^ CEND d22F ADD bl^M CDEh 21^011 A| 01 EHI ^ H±M $Htt 

E^ ItJEICH SI EL EIEEII^I %™ §011= CHE&I^ blitl (1 14)S^Ei bUHUa ^ D1 ESI ^ dH 
m 4^doh= L1IOIE1 d^(^, 01IS E| *J CHEI10I (122)011 Ai LilOIEI IHED|-X|2J §^ 

^fi^h a^i tmsoiL &s chesi^ biai(ii4)= a^-Ei=ai^i schi ^si^ sjel s^ 

□ 3Q (116)21- >110IM M^(120)01l 3ia QilSEI 1 CHaiOl (122)= 2| ?JEEF3(WL)Sh 

blMEh3(BL)2J jn*ra(W M^?H2| QilSEI *j(MC)M ^UlttQ. 
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E6£ 4;HB| DflSEI 83(610A, 610B, 610C, 610O)M ^bloh^ WISEI (800)011 A| §# OilSEI °Uil 
± S3TjZ} g=-E|=am M A| «=EK! &gtF2] BOOB EAItj- 201 Q. g# OilSEI 2JA1I^ g2|- 
AL 43 SSS SAI^I few !S3 ZWOOAI SHJSJ SEEheiOl It AIM »g»SQ. am™ 

2S, 47H DilSEI ti £B S^Oil 2J= ?-IEE|-°!MOI S«S|-Sa. £]-oi Oil , g=-EI=ai£l AI(HI£, DilS 
El 9H(610A)0|AI 4*1 3 SB US ±H2£S EAI£! UK2I- 301 oUJ-21 ?-JEEh°'OI Ul ?H2J DilSEI ^3 
1- SOflAi mLKHIAIEI- Stf StSQ. 01 = £D± gi*7|2] 4M S£SftKH E| = E||£| W 501 a 

s ±S7F #&si g-£sa. qssj- diisei aa^ 4 sick ski el siEEh°]2i 
4= s# misBi g^n hwkw, ei=h*i gq- swi a±i 4 sack 3ehal ei=h$i s*rs 

(HI ±HEI£ flaa- Sf?£ &±1 4 HQ. 

S7£ E6(HI EAIS 47H2J CHISEI S3S2J ftH-W W= E|39 (700)1 EAIC 20IQ. RAi 91- 
RAj^ /BAWO 21- /BANK3S £A|£! #71 47H2J DilSEI «J3S2J *H-» flHJWI ^lol-OI AhgEI^ ^ Oi 
EBil^OIEL #71 CHE^I^ CI 39 RAi 21- RAj OiEfll^M 4£!Sfe 47H2J NANO 71IOIMM 

^UISHM, 21 NAND?ilOIM2| = 7H2| Z|l SIS °JbHEiWI 2J*H UHB9EIQ. #?l RAL RAj DIE 

3I±2J 4013 uraiLIEI(binary) iflOil [HMO, 47H°J S3 §2| M-PI- fl^BQ. Ml# M 
OL RAi RAj^h 'oKJKhigM'OIS, /BABKO £!S:(^, 'S?(low)'e! £!:s)7|- floiaa. E139 
^*!(700)£ 3g 7fetf CISS ^ SIS £2J 5HJOIDL 01011 tr3£l*l = SfeQ. 

S8£ *JE-EIEdl£IM SISK)I CHISEI £^2] ij^M 01=^ S*!E2| tttfAIMB SOI4= 20ICK 
E601I EAIS Um ^ maa ^^oj q, MA|j zj. Maa bJH ^ ^^^HBJ DilEEl M^m ^d|uF3 a 
Q. DilSEI M^(620fti)^ DUE El aH(610A)2| [Hi^°] M^OIQ. 01IM MOi, 2f DilEEl ^3^h 

^H|^F3 SiCra, S° CHEai^(DRAk, ORAL DRAm^F ^ E -1^l Oil S El ^3SJ 87H M^^Bj 

sfui * E -«feai M%m 4 2ia. *m asss eaieioi saai^ swish s &s ?ie 

gOHHIAIS 4AI2J AMIOID. E8HAI, BLSiilH^h H J3M /BANK i CEFD i^H 

a. ajehe, UEHH= DRAklm d22J ^(Hl §S§l-0| M^^s BLSi^ >3 E JJS s^LH^j 

2!± S^^IM »fi»A|31AI QIOIEiM ^^JAIZiCK CFD <M25J ^Sth 4^1 CEFD 1±:?I^)S(HI = 
/BANK i ilHShOI Ssma. 01^ ^E-EIEEil^l ^ gOil~ m^lU^l CHISEI "JH ^OlIAi §msj DilEEl 
13°!-0| ^^aLI-S 2iD|t^Q. 

S^S, 83 ^§ S^OilAI 0IS1 4E 2iCK DAI ^HAi, ^§ Eil^M EE S£~ 

Aj-^AI- =^3IS EE *!^-E|^Eil£j EE gOll ^§ OilEEi «93^ ^^1' 4 2iQ. WIM 

sDiAL S2 QIOIEI^IHISEI U J3 1 CHI 2i3 H J32J Di|0|Ei= ia^SQH AJS 

A^ US A»» EE EhOia SMS WIS El IS!" EI=a*IW 20IQ. AFSX]- EE EI^Ell 41 

e> n« eoi, ^s aioiEi (wn eoiAi, os, npeo oioieis)« «s*pi ?isi- oisasHMAiE afsi 

4 SACK ^2 Ah^AKHITil EhOiail- OlEai^ (RAi, RAi)M XII ^^T^^AN HI0i2|- OiEfll^ Si mm M 
A»XhEI = ai*l ^Ui AOSV 4 SiEh. 

B ESOil EA|=| g ^AIIfllM SUS ^SEI^U 01^ OtlA|^°] ^Oil , & 71s SOt 

#^2J A|^ f M ^E! AhEhS OI^^Ei S! 3§t!- EF ^A|(MI7h 7hsBHlfe §1 OltH^ 51 

OP, EO-EhAI, S ITS 2] 71^^ Ms Hflfe g¥S ^^g^S^IBJ 7ls5| Ah^Oil 2J§H §^HAI 

o^ w aoia. 



B ^-SOil DRAMjU- ^AJ-tJ" B^thS 1 ^FA|^ CHISEI *J0il Ai§^! EilOIEiS EI=ai^|SPI 

?l^ 21^ Aj2(^^o| ij)oj XilTltl" t|S 71 #01 «|A|£!EK 01^ 71 SRAMHI-2J CHISEI 

S-OFS 2&0I 7hS*ffl t^Q. Et^, ^71 tIS 7I#^ EI^EII^I 2q 4:21 sl^^W 4 2J 

EK 

1. a=-EI=ai=9 XIICHl^ 21^ S^SiOl 47|^H^ a^AI^I^ a = -E| = E|| 

41 AilCH tlSM ?dmi-= WIS E| 2^ tlSM ^^A|?|^ ^(Hl 240) AL 

21^ ^Ail^ §^6J2(HI eSthOI ^71 ^^-EliEil^l ^ICHl^ ds:SE|- ZJ I± 7hA|~ ^Ail 
^ XilCHl^: d2i ^A|7I^ ST!; 

#71 ^^-E|^Ej|4| MQ\m± #5:2} §# ej/dl^ 101 I^dSSJ ^ A)§ ^§Uh^ &71L 

#71 §# ^AU^ XjlCHl^ i!S:7h #71 l^-E|E2j|4| 3011^ 6I2MEI- ^A1I^ THl CH <M5:1 

^A|?|^ &7IIJ 

#71 51 Ail ^ XII 01 AjsM HI&^SFA|?|^ 

#71 ^A1I^ 1 CH ds^l uiVfl Il-^Oil E|^E||4| HIO) H±M ^AI7|^ BfllJ S 

#71 £1 = 3141 a 01 d2i UI&#5hAI?l^ ^Him= 51# ^9^^ Sh= DilSEI tis 

kdl-bH 



±§ Si -^-s ?hxi^ 31 s sg°£ sfe miaei 2^ sis g-g. 
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s^tf3. simoii °io\m, &?\ asam xiich £is= 

±§ ■ £ 2!1 S9£g Sfe ffllSEI SSi s| S 7§ gg. 

s^tr 4. xui*hhi saoui. fe^i ai-asaa xiio) i^sai- g?i s# mo\ w± asasi 
ssoii ej*« [&e gratis gasi i!2i ?wim= btiii q ^ui5h= 21 &fe miaa sg 
as &g. 

s^t* 5. «=-a=a*i x«oii± iiti 21 ¥ a=a*i sisjoi ??ig£s gjgAi?i^ s=-a=a 
4=1 «i oi si eg ^?ui5h= miaa 355 sism ?%m?\= ^swi sjoia-i, 

2!Aiii ggdsmi m^sm a=-a=a*i xnoii± dssa zi ii ^s- ?w£ g# sum 
&?\ i=-a=am aoisi <y±^ 471 g# xiioii^ dssa ?dsi-s a=a*i xiioi iiii ira 

Al?|^ 37«; 

6^1 3 = a*l 73ICH £!£g blS«S-A|?|^ B7II; 

a=a*l XII CH i!S°J bl^Sth^WI ejAII^ XII CH dSM iT43A|3l= 3711; a 

sjxiii xuch >iisg disaawi9i£ 37ii m ^uisfe as ^ses misEi sg as ?g u 

a. 

g7*f B. 735&IHI HOW. &7\ 2jAfl^ XflDI d2= 

±g 1± ?1a1£ 21 §3£S Sfe tHISBI 35) sis »g. 

§^t>7. a5tJ-(HI SICHAI. #71 E| = ai£l XII 01 £!2z 

±g g± ^m ?m= as ^s^s §h= miaa sg ?g g-g. 

S^tf 8. X1l5t!01l £101 Al, £M gi-E| = ai£l XII 01 1^221 fe^l °<A1I± XII 01 M± iJSZ^ 

saoi °\u cos u-«£i^ eaa iisa einiafe e?ne a 211 mg^s m= naa sg 
tis q*e a-a. 

9. miaa 1 oiaioi; a 

2« g-£A| 57|5Jo 5 §-gf^|^ «j = -E|=ai£l iJsl LH^g^S ITMAI3IEI, 271 Ih3S1=! 3i- 

a=ai*i ijs zf^oi fe^i oiaioioii si= ±g JH^ei miaa a 2-ehi a=amsK?i as 
ai4=i m^ y m thais^ xhisism ^his^ ^s^s sh= miaa sg sis. 

10. B19&HH1 sioiai, zi a^am 

ig Aizi- ??i maw ssq^ 31 §g^s oi-s miaa sg sis. 

11. 339VOI SiOlAi, 
^71 XfllSISS 

^^igss s-s»ei= a=-aia*i dS2F g^ miaa ^aii^ liekhs g^ miaa 3/1 ± 

ilii ^ilSI-a^ X1I2SIS1 ^HIsHJ, 

4^1 H2S|S^ 

^1 ^ssia a=-a=a*i dsa-s^ miaa ^xiii ds?i-ssEi= s^mi, ^1 a=ai*i e^ai- 
g^ miaa §5501 ^tsti^ ^ais »°!si= 21 ig^g miaa 2g sis. 

g^tT 12. mitHH SiOIAI, X1I2SIS^ 

^1 i±-a5ii*i dsai- gfe 1 - miaa sjaii^ ds^i ssa^iej- 4^1 ^=-a=ai*i tis^ 4^1 
miaa ^xn^ dssa s-ais s^mi^. 471 a=a^ s^rai 47i §4 miaa eun^ jhaiwi 

SfAJ SSEI71I iJi ^9^S Sfe ffliaa 2g SIS. 
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13. MUtm 2J0IA1, 

#71 nisei oieiioi^ ^4oh°i nisei as ^mmm, 

2* EI*Eil£| §ST gOil S^EI^ «EEK!21 ^71- 2f g# DilSEI ^Ail^ g5(- nfiQ 3£ 21 
S SI— DilSEI 23 as. 



g^t* 14. DilSEI 23 ilSg ^§A|7|^ »B01 2101 AI, 

2^ #£ A| 4g 7H4*2| DflSEI g 2^ #EH1 EI = ai£loK?l flfcl- EI^EHI^I B3» ^7I3^S 7HAI 
oF7| ?|*J- ^7I3^S tlg&EI= ^=-EI*M£l dsi LH^3^S BT«AI?I = B?tl; 

H¥ DUSEI 2|AII£ SSilstHI §S^0t §# Oil 2 El ^Ail^ aisM =~£5AI?I §#- DilSEI ^Ail^ gst 

tSt^i fl£ -El £!S2|- S# DilSEI 3 Ail ± SSEIS, #71 EI*Eil£| g5|-jl|- S# WIS El 

2W± gSHJI ^*SEI= £A1M »e!*fe EMS :?H|ol~ ^S^S 5^ DilSEI 23 as » 

a. 



g^?» 15. J914V0I SiOiAi, #71 §# DilSEI ^Afl^ AilOi 
±g 1^ 7fAI = 2# ^S^S 5fr DilSEI 23 9^ ^g 



S» IB. Ail 14WH SiOiAi, #7| fl£-E|SE|£| A1I01 

±s i± 7 wis ^s°s m= diisei 33 as g-a. 



STO 17. Ail 14&HHI SiCHAi, #71 fl=-EI=ai£| AJIOi!^ H±9.[ #71 §# ^jAfl^ All Oil ± 

ai ^eixi dsi eia*h£ a ^his^ »e diisei 23 as arei. 



18. AiM4*KHI SJOiAl, #71 »S! 

#7i a=-Ei=«£i flfifii- s# DilSEi ^aii^ saaxiffl" #71 *i=-Ei=ai£i as^ #71 §# 

DilSEI ejAOi: GSMaSfAlfe 3?M, #71 E|*ai£l gSfOI #71 g# DilSEI ^Ail± g*[ 7H Ai CHI ST 
Ai gSEITil Sh= B7IIJ a 

#7| *j*-EI*ai£l S# DilSEI 2|A0*: £!27h SSEIXISJ- #7| a^-Et^Efl^l £!S7I- #7! § 

# DilSEI 2jAll± i!i ^Di| s^EI^ g^Oil, #71 §# DilSEI °j/sll± SSKJI #7 1 El^ai^l gs^ 7H 
AI CHI gS£|7il BMB ?H|ttt= 3m iS£^ Sh^ DilSEI 23 sl€ Sffl. 
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